Abstract: This problem is a solar hut photovoltaic cell in the attached and overhead two installation methods, the type of photovoltaic cells and array mode and inverter type optimization design issues. In question 1, since the photovoltaic cells are attached to the roof and exterior surfaces, the direction and angle of the battery are uniquely determined by the direction and angle of the attached surface. The problem is translated to optimize the installation of a certain type on a single surface area (array) of photovoltaic cells, so that the total amount of solar photovoltaic power generation as much as possible, and the unit power generation costs as small as possible, which is a multi-objective optimization problem. The problem can be discussed in the ideal environment in a single surface area of the battery installation optimization program, and then the actual environment of the multi-surface optimization. In the solution to Problem 1, the unit on the south of the roof of the battery at the moment to accept the solar energy formula is generated. The definition of and is the moment of direct radiation intensity, for the moment the sun and the south of the roof of the plane where the angle, for the level of horizontal radiation intensity, for the south of the roof and the horizontal angle, the planefor the plane, the center of the heart, the vertical upward direction is the axis of the positive coordinate system, obtained with the sun height angle , the sun azimuth , red angle, angle and the sun when the relationship is generated. The conclusion is only installed in the small roof surface type of battery C11, and the rest of the surface is not installed. 35 years of electricity generation is 77126 degrees, the economic benefits of 16,488 yuan, the recovery period of 21.3 years. In question 2, because the photovoltaic cells in the roof and the external wall surface can be installed overhead, the panel orientation and tilt will affect the efficiency of photovoltaic cells. Therefore, in the optimization scheme of Problem 1, the orientation and inclination of the panel on each surface are further adjusted to calculate the optimum orientation and inclination of the panel on each surface. The problem can be in the ideal weather environment to establish the sun running and the battery board efficiency model, and then the measured environment test. The optimal orientation of the panel is southward, and the optimal angle with the ground plane is 39.89 degrees. The conclusion is only installed in the small roof surface type of battery C11, and the rest of the surface is not installed. 35 years of generating capacity of 82165.2 degrees, the economic benefits of 18,998 yuan, the recovery period of 13 years. In question 3, by the optimization of the above two issues, in the building to meet the requirements of the hut under the design of the various aspects of the cabin and battery installation, and further optimize the total power generation of the hut, economic benefits. The whole model solver is run in MATLAB7.0.
In the design of solar huts, the need to build the outer surface of the building (roof and external walls) laying photovoltaic cells, photovoltaic modules produced by the DC power through the inverter into 220V AC power for home use, and the remaining power into the grid. The price of each type of photovoltaic cell is very different, and the actual power generation efficiency or power generation per peak tile is affected by many factors such as solar radiation intensity, light incident angle, environment, geographical distance of the building , the regional climate and weather conditions, installation sites and methods and so on. Therefore, in the design of solar huts, it is important to study the optimal laying of photovoltaic cells on the outer surface of the hut.
Annex 1-7 provides relevant information. Please refer to the data provided in the annex to the following three issues, respectively, to give the outer surface of the cottage photovoltaic cell laying program, so that the whole year the total solar photovoltaic power generation as much as possible, and the unit power generation costs as small as possible, calculate the total amount of electricity generated in the 35-year life period of the photovoltaic cells, the economic benefits (the current civil electricity price is 0.5 yuan / kWh) and the investment recovery period.
In the solution of each problem, are required to be equipped with illustrations, given the outer surface of the cabin battery packs to lay out the array graphics and component connection (string, parallel) diagram, but also to give the battery pack packet array capacity and optional reverse variable list of specifications.
In the same surface with two or more types of photovoltaic cell components, the same type of battery panels can be connected in series, and different types of panels cannot be connected in series. On different surfaces, even the same type of battery cannot be string, parallel connection. Attention should be paid to the combination of packet connection and inverter.
Question 1: According to the meteorological data of Datong City, Shanxi Province, only part of the outer surface of the hut (see Annex 2) is laid out by considering the installation method and the PV module is selected. According to the number and capacity of the battery pack, with the corresponding inverter capacity and quantity.
Question 2: The orientation and inclination of the panel will affect the efficiency of the photovoltaic cell. Please select the aerial type to install the photovoltaic cell and reconsider the problem.
Question 3: According to the requirements of the cottage construction given in Annex 7, please re-design a hut for Datong City, ask to draw the outline of the hut and optimize the laying of photovoltaic cells on the outer surface of the designed hut, giving laying and grouping, optional inverter, calculate the corresponding results.
2.Problem analysis
The problem is that a solar cottage photovoltaic cell in the two installation methods, the type of photovoltaic cells and array mode and inverter type optimization design issues.
In question 1, since the photovoltaic cells are attached to the roof and exterior surfaces, the direction and angle of the battery are uniquely determined by the direction and angle of the attached surface. The problem is translated to optimize the installation of a certain type on a single surface area (Array) of photovoltaic cells, so that the total amount of solar photovoltaic power generation as much as possible, and the unit power generation costs as small as possible, which is a multi-objective optimization problem. The problem can be discussed in the ideal environment in a single surface area of the battery installation optimization program, and then the actual environment of the multi-surface optimization.
In question 2, because the photovoltaic cells in the roof and the external wall surface can be installed overhead, the panel orientation and tilt will affect the efficiency of photovoltaic cells. Therefore, in the optimization scheme of Problem 1, the orientation and inclination of the panel on each surface are further adjusted to calculate the optimum orientation and inclination of the panel on each surface. The problem can be in the ideal weather environment to establish the sun running and the battery board efficiency model, and then the measured environment test.
In question 3, by the optimization of the above two issues, in the building to meet the requirements of the hut under the design of the various aspects of the cabin and battery installation, and further optimize the total power generation of the hut, economic benefits. (2) Assume that the energy generated by the solar cottage can be effectively output. (3) Do not consider the installation of the battery spacing and overhead equipment, wiring, labor hours and other installation costs and costs.
4.Mdel of the establishment and solution
Model one In the ideal environment, that is, regardless of weather changes, natural disasters and human disturbance and other factors, the establishment of a sun in a year when running, fixed to the tilt and tilt of the panel, the panel received the sum of solar energy of the calculation model. 1, Assuming that the radiation intensity of the sun in the model is fixed, it is assumed that the rays from the sun are parallel and do not take into account the reflection of light; 2, Set the size of the panel (regardless of the thickness); 3, To the diagonal center of the panel as the origin, the sun azimuth and the sun height angle for the polar coordinates of the two directions, the sun height angle is the sun relative to the horizon of the height angle, which is the sun as the geometric center of the disk and the angle of the ideal horizon. The sun azimuth is the angle of the sun in the azimuth, that is, the angle measured clockwise from the north along the horizon. Create a spatial polar coordinate system as shown below
As can be seen from Annex 6, the solar elevation angle is approximated by the following formula:
The sun azimuth angle can also be used to calculate the approximation by the following two formulas, for the sun's azimuth, for the sun's height angle, for the time angle, for the then sun's declination, for the local geographical latitude (Datong's latitude is ).
The normal direction of the panel is set in the coordinate system as, the direction of the sun as is that the light has the wave-particle duality, and the sunlight is regarded as the light quantum state, regardless of the fluctuation factor.
Theorem 1: The efficiency of solar panels to accept solar energy is proportional to the projected area of the panel in the direction of sunlight.
Let the angle between the direct direction of the sunlight and the normal direction of the panel be
Among them
By the projective area formula
The calculation of the model system in 35 years. In the ideal state, do not consider the cost of the inverter, the efficiency of each battery and the economic results of the calculation of the following Calculated from the actual data, the battery type is better income is C11, C1, C3, C2. Install the battery on the roof surface, the other surface due to the smaller income of each panel, taking into account the higher cost of the inverter, east, south, west and north of the surface is not the installation of the battery. (1): According to the meteorological data of Datong City, Shanxi Province, only the attached installation method is selected, the photovoltaic cell module is selected, the part of the outer surface of the hut is laid, and according to the number and capacity of the battery pack, The capacity and quantity of the inverter.
Problem
Since the photovoltaic cells are attached to the surface of the roof and exterior walls, the direction and angle of the battery are uniquely determined by the direction and angle of the attached surface. The problem is to optimize the installation of a certain type (array) of photovoltaic battery, so that the total amount of solar photovoltaic power generation as much as possible, and the unit power generation costs as small as possible, which is a multi-objective optimization problem. The problem can be discussed in the ideal environment in a single surface area of the battery installation optimization program, and then the actual environment of the multi-surface optimization.
Consider the viable combination of photovoltaic cells and inverters in the ideal environment (ie, regardless of the influence factors such as climate meteorological changes), where only one type of battery is connected to the same inverter, such as A1 -SN10 indicates that the inverter is SN10 and the battery is A1. Depending on the input voltage and input current of the inverter, the maximum combination of the arrays of the various types of batteries is shown in the following The installation method is described later, the conclusion is that the optimal orientation of the panel is southward, and the optimal angle with the ground plane is 39.89 degrees. Install the battery type on the surface of the small roof only C11, the rest of the surface is not installed. 35 years of generating capacity of 82165.2 degrees, the economic benefits of 18,998 yuan, the recovery period of 13 years.
4.3 Problem (3): According to the calculation result of question 2,
